Preventive effect of GGsTop, a novel and selective γ-glutamyl transpeptidase inhibitor, on ischemia/reperfusion-induced renal injury in rats.
GGsTop [2-amino-4-{[3-(carboxymethyl)phenyl](methyl)phosphono}butanoic acid], is a novel, highly selective, and irreversible γ-glutamyl transpeptidase (GGT) inhibitor with no inhibitory activity on glutamine amidotransferases. In this study, we investigated the effects of treatment with GGsTop on ischemia/reperfusion-induced renal injury in uninephrectomized rats. Ischemic acute kidney injury (AKI) was induced by occlusion of the left renal artery and vein for 45 min followed by reperfusion 2 weeks after contralateral nephrectomy. Renal function in vehicle-treated AKI rats markedly decreased at 1 day after reperfusion. Treatment with GGsTop (1 and 10 mg/kg i.v.) 5 min before ischemia attenuated the ischemia/reperfusion-induced renal dysfunction in a dose-dependent manner. Histopathological examination of the kidney of AKI rats revealed severe renal damage, which was significantly suppressed by the GGsTop treatment. In renal tissues exposed to ischemia/reperfusion, GGT activity was markedly increased immediately after reperfusion, whereas renal superoxide production and malondialdehyde level were significantly increased 6 h after reperfusion. These alterations were abolished by the treatment with GGsTop. In addition, renal glutathione content was decreased by the 45-min ischemia, but its level was markedly elevated by the GGsTop treatment. Our results demonstrate that the novel and highly selective GGT inhibitor GGsTop prevents ischemia/reperfusion-induced AKI. The renoprotective effect of GGsTop seems to be attributed to the suppression of oxidative stress by inhibiting GGT activation, thereby preventing the degradation of glutathione.